This behavior can be interpreted as a result of a strong momentum-position correlation arising from collective Aow.
PACS numbers: 25.75.+r Two-particle intensity interferometry can provide information on the space-time extent of a particle-emitting source when the emitted radiation is at least partially incoherent [1 -3] . Correlation measurements with various particles may be particularly helpful in understanding the dynamical evolution of heavy-ion collisions.
In the experimental search for quark-gluon plasma formation, one suggested signature is the extended emission time of mesons from a system undergoing a phase change; this can be measured by one component of the two-particle correlation function [4, 5] . Interpretation of these measurements requires study of the effects of the acceptance of the spectrometer and the dynamics of the particles in the final state. Our procedure is to use a detailed event generator simulating the collision and the hadronic interactions [6] to evaluate the correlations in our acceptance with final state dynamics such as expansion, and compare with our data.
The NA44 experiment measured identified singleand two-particle distributions in 200 GeV/c per nucleon S + Pb collisions at midrapidity, with good acceptance for pairs of particles with small momentum difference.
The momentum resolution is Bp/p = 0.2% and the pr range 0.0~p T~1 .2 GeV/c. Our high statistics data permit multidimensional fits, which may be sensitive to collision dynamics [4, 5] . A common dependence on mr of radius parameters can indicate collective liow [7] , as the momentum-position correlations caused by the How increase with increasing pT. NA44 can address this issue by comparing kaons and pions in different p& regions. A Gaussian parametrization gives a reasonable fit to the twoparticle correlation functions [3] , though the distribution may have a more complex shape [8, 9] .
Higher pT pions may decouple from the system earlier in time [8] , include fewer pions from resonance decays [10] , and consequently show a smaller radius parameter. The RQMD (version 1.08) event generator [6] , which simulates heavy ion collisions, predicts that near midrapidity 23% of the pions with pr lower than 200 MeV/c come from long lived resonance (co, ri, q') decays, but only 8% of pions with p& = 500 MeV/c arise from those resonances. The strength of the correlation, the A parameter, is expected to increase with pT since fewer high-pT pions come from g and g' decays.
The NA44 focusing spectrometer [11] uses two dipole magnets and three quadrupoles to create a magnified image of the target. The momentum range in this analysis covers a band of~20% around the nominal momentum 3340 0031-9007/95/74(17)/3340(4)$06. 00 setting. Two angular settings of the spectrometer with respect to the beam axis are used, 44 and 131 mrad, and referred to as the low-pr ((pT) = 150 MeV/c) and the high-pT ((pT) = 450 MeV/c) settings, respectively. The time-of-Aight start signal is derived from a Cherenkov beam counter with a time resolution of =35 ps [12] . A silicon pad detector gives the charged-particle multiplicity distribution with 2' azimuthal acceptance in the range
Three highly segmented scintillator hodoscopes are used for tracking and time of fiight (o-= 100 ps). Two threshold Cherenkov counters provide additional good particle identification. A uranium-scintillator calorimeter distinguishes electrons, hadrons, and muons. The target thickness is 0.5 cm. Events from the 3% of most central collisions, determined by the Si detector, are used. Contamination of~pairs by Km is less than 1%.
The correlation function is kP) where k; are the particle momenta. The "real distribution" R(kl, k2) is the measured pair distribution as a function of relative momentum.
The "background distribution" B(kl, k2) is generated as follows: For each event in the R(kl, k2) sample, twenty pairs of events are selected randomly.
In these pairs, one particle in each event is used to create a new "event" for the B(kl, k2) distribution. Pairs constructed in the B(kl, k2) sample are subjected to the same analysis procedure as the pairs from the real sample. The background spectrum is distorted with respect to the true uncorrelated two-particle spectrum, owing to the effect of the two-particle correlations on the single-particle spectrum, and is iteratively corrected (the correction factor is referred to as Espc) [13, 14] . The data are further corrected for the momentum resolution of the spectrometer and the two-particle acceptance (&", ) [11] .
Coulomb interactions are corrected using the Gamow correction (Kc«l). Corrections from Coulomb wave function integration [8] tend to increase the extracted parameter by about 5'Fo but do not affect the A parameter significantly.
After corrections the correlation function is given by C(kl k2) Craw I~S PC It acc It Coul~ (2) Coulomb interactions with the residual nuclear system are neglected but should be small for two particles with identical charge-to-mass ratios which experience similar and 2R2 2R2 The results from fits to QR=, and Q;", for the horizontal settings are given in Table I [17, 18] . Results from 3D fits to m+ m+ data are shown in Table II . Projections onto the three axes are presented in Fig. 1 using 30 MeV/c cuts on the nonprojected components.
The deviation of the accelerations in the Coulomb field [15] . No corrections are made for final-state strong interactions, but these are expected to be small [8] . The data are fitted to three different functions C(Q"") =A(1+ Ae~' " '-) Q;"=))Qe -Q X'/Nd f from unity in the large angle data and the onedimensional K+ K+ data rejects a difference from a perfect Gaussian at low Q, as seen in Fig. 2 and Ref. [17] .
A trend is evident in all three R parameters . High-pT pions have smaller R parameters than low-pT pions. The R parameters for low-pr kaons [17] and high-pr pions are comparable. No pT dependence is seen on the lambda parameter for the pions.
The prediction of a large RT, compared to RT, , from hadron emission by a mixed plasma-hadron gas phase, is not borne out by the data. We now discuss our observations in the light of two models which both permit the estimation of geometrical source sizes. Within the framework of the first one, RQMD [6] , it is also possible to evaluate the infiuence of resonances and the experimental acceptance on the R and A parameters as a function of increasing pT. The shape of the~m -correlation is influenced by the cu(789), its contribution decreasing considerably from low to high pr [19, 20] . The correlation functions predicted by RQMD for our acceptance, however, do not show an appreciable increase in A, in agreement with the data. In contrast to the low-pT pions, only about 4% of the kaons [21] come from resonances with lifetimes that are long compared to the size of the system. Consequently, the kaon R parameters should be comparable to those of high-pT pions.
Reasonable agreement of data on high-pT pions with RQMD is shown in Fig. 2 ; RQMD and data show similar trends in the R parameters.
Because of the correlations between position and momentum, which indicate a collective expansion, the R parameters from the correlation function are, in general, smaller than the source position distribution. This is true for any experimental acceptance [21] . The agreement with RQMD 
This model implies that the source dimensions are larger than the extracted R parameters from the correlation function.
Both models discussed include a collective expansion, explicitly in the hydrodynamical model, and as a consequence of the rescattering in RQMD. The data indicate the presence of expansion but cannot address the relative validity of the two models.
allows us to infer the transverse spatial dimension of the pion source at freeze-out. The RT, parameter calculated from RQMD, which most closely rejects the source transverse size, is 3.25 0.12 fm for high-pT pions, while the width of a Gaussian fit to the transverse position distribution of high-pT pions at freezeout in the model is 3.5 fm.
We also compare our measurements to a simple hydrodynamical model, which predicts the R parameters to scale as I//mr [7] for all mesons. The collective expansion leads to strong momentum-position correlations in both longitudinal and transverse directions [22, 23] . The velocity gradient together with the freeze-out temperature generate a length scale in all three dimensions.
If the source length scales are considerably larger than this, for a cylindrically symmetric three-dimensional expansion, the three measured R parameters become equal in the LCMS and show a I//mr dependence [7] . Our measurements, summarized in Table III , indicate that, in the LCMS, 
